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(57) Abstract: A piezoelectric/electrostrictive device com- 
prising a base (10a) having a pair of right and left movable 
portions (11,12) and a fixed portion ( 1 3) at one of the respec- 
tive ends thereof, and piezoelectric/electrostrictive elements 
(10b) at the lateral surfaces of the movable portions (11, 12), 
wherein the adhesive force on a part held by the other ends 
of the two movable portions (11, 12) is increased. The base 
(10a) constituting the piezoelectric/electrostrictive device is 
provided with a pair of long-sized attaching portions (15, 16) 
at the other ends of the two movable portions (11. 12) for 
attaching a part (H), the attaching portions (15, 16) turned 
back from the other ends of the movable portions (1 1, 12) 
and extending a predetermined distance along the inner sur- 
faces of the movable portions (11, 12) while defining slit-like 
clearances (15a, 16a) of predetermined width. This makes it 
possible to increase the area of adhesion of the attaching por- 
tions (15, 16) to the part (H), greatly increasing the adhesive 
force on the part 
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■^mxm(D:^^\z^io. m^o^m^'^m-^ izmjiL'X. mi itc^ 

■r^g^1*(?)»#:?f0l55cffl(Diz^5 y ^ — > - h 1 8^#^o :i 

n ± ^ ^ y ^7 - > iy — h 1 8a~l 8 j«, ^;:j:<^=foolK, 

1 . 1 2 TbI ^ fel ^ ^ T i6 © g|5 k .1 Jl^ ^ n 7t M 

^ i m ^ ii^ 4 ^) <D ± ^ ^ y ^ ^ — > — h I 8 c , 1 8 d . 1 

8 g . 1 8 h , pj ®j as 1 1 . 1 2 m\z^m^ ^ fz sbo:)^.^ \^ \ 

<hSl/W3^r6]-r^S'&®15b. 16bSWr§lXf^lf!5l5. 16 
^ ff^ ^ -r ^ fc «6 k 2 ;{>^' J5K $ n it ^ ^ (M^ii 7 i^in) (D 

^ ^ y i7 ^ 0 - > - h 1 8 e ••• 1 8 f . 7. 'J y h ^ (O mm 1 5 a . 
16ai:7^i:^.^gBk3 3&^J^fig$nfc^tll5cfe (mpiit 2 i^) (D ± ^ S. 
y ^ ^ ^) - > - h 1 8 h , 1 8 i , ^ t:: pj 15 1 1 . 12 m ii 
f.i: ^m^^ ( ^ 2 tJc ) (Diz^^y^y*J->'>— hl8a, 1 
8 i ^ mMT ^ o 

^ (D'^.m 1 2{z^-rjiOiZ.±:y^y^ifO->>'-h 1 8 a. 
18jJCcJ:0. -ir^$-/i7i>''J->v-hl8c~18h, ± ^ 5. 
y^ifV->->— hl8h. 18i, -t ^ ^ y ^^7 ^ 'J — > - h I 
8e-l 8 i^i^P^jhtSJiOiZLX. :in^±^S.y^ifO~>>- 
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r -£> o :i (omm \z $> fz X it . -t ^ s ^ u — > s> — h i s e ••• 

\E\^'pm}fit.n^^tirzmmizjt-i:^xm:K^w^ti^ h(Dx$> 0, 
^ if 0 - > -> - h 1 8 (D^mm ^m:^^MT ^ :i t iz ^ 0 . 

^Tz . k \ ^ k z (DM-^^-i . mm(Dmn^iz^s cx ^m-t ^ ^ t 

>-> — h 1 8(Dm^h^izm^-^n^h(DXiirj.\.^o 
mm L Tz ^ ± y ^ y ^ ^ t) — > — h 1 8 izM-r ^jEmit. 

m ^ ^ z. t \z ^ 0 . ckD— SW®'l4^l^_t$-tt^;i<!: ^ ^ „ $ 
fz . 't:^^y'i7Cf^J — >zy— bl8(DmmiZ^rz-oX\t. -ti^Sy 

•;->-> - hi 8 ± iz . m I. X . m ^ m m m t T ^ :i ^ X . 

T^^o Z (Dm^ . -iz^^y^BM^l^X. ^ ^ y 0 — > ly 

- h 1 8iz mm^tix\^^^±:^^y^iim--^fz it mm-r^m!$.(D 
i7i^u->x-N 1 8 <omm<Dmm^m^r ^ z. tui^x ^ ^ o 

U^. ±^^y^^0->>^-hl8a. 18j7b^mi^^m^(Om 
^\zlt. -if y y y{ )V K . ^iz . ^MtC'>U:3 — >^(D^^ 

n^^-v--(yo^\^tzits^):£.^v>^\y-y^V— V'y>{)\/J^^^\^^ 
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n ^ titz -t ^ ^ y ^ mm w I oa2 izit, mi 3{c^-r<fce>(c, 
1 8a. 1 8 j m !$.-r ^ mm \z . ^n^en j£m xmmm^ i o b 

0) ^Mf^r ^ . f£m y nmm 1^ 3 0 <D m f^zm t V X It . ^ ^) 

^ > }^ - Am. 7.nv^')>ifm. M^mm. -r^>y^- 
y^^>ifm. it'^m.^f^&m (cvD). ib'D^m(Dmmm^m'^m 
^ z t X' ^ ^ . :i(Dj:oummf5!Sii^^mi^x}£mymMmj-i^ 
3 0 ^m^Hc-r ^ c tizj:: K> . mmm ^ m ^ :i t u < . i^nxmm 

mi" 1 Ob€:pI»jg|il 1. 1 2iZ~i^^lzt^^l.XW£mT^::ti!}^ 

x^ . mistt, nm\k^m^x^^t^iz. mmit^mBizt^z. 

, s.m/m.^mTW 3 0 (Di^iii\z\t. i^\z. mmm m.^^um-t ^ 
z. t-h^m ^ \^ . i£ny m^m 3 1 ^ 3 4 (Dm 0^iz mmmj^m^ m 

t^^nti, ^l^&gO. 0 1~5//m,»^L<«0. 0 5- 3jum 

-2) ;i t ^^x # ^ e> T ^ ^ . 

mmnncDrnm^tizmmx $> ^ o 
}£m y mmm 3 0 (d m ^ iz ^ x . 0 Mi^^izmm-r ^ u 

6oox:<D^mxmji^Lx~wi\:Lx-^^^y^mmi^i oa2 ^ 
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mm 3 6 ^mm > m^ai^ > i£nymmm3 4tn®3 5^mwi. m 

^mf£mxmmm^^3 0(Dmfiinz:iQi^x, —:^<Dm.m3 6t.i^ 
X (p t ) . E.n X m.Mm 3 i~3 4<hLT>?;pr3>®?^^>^ 
m (pzT), m:^ omm 3 5 1 vx ± (au). ^^37. 38^ 
i^xm (Ag) ti^^o^oiz. %^M(Dmf$.u^f}^mmmizu-ox 
iS: < u ^ V \z m m ^ m^-r ^ t . $> ^ mf$.m^iz:}3i^x . ^nj: 

mti^-Drz^M-^oy^^^^m-r^ctTb^x'^^o ta^ . mmu^i 
n^mvi-r^z.nz^o. mmxnmm'i^^ 3 0 (D^mm tt^'^F 3 
7. 3 8 ^M'^wmvx . imx' — i^m0!z-r^:it^pjn^x$>o. 
mnm(o&nxn.mm3 1 ^m^vrzm:izi&i^xm^m(Dmm3 5 
m^mi^^iiiLhx^^. &mynmmi^^ 3 0 <d ^^it^ ti^i=- 3 
7 . 3 8 iiit. >s^--ri^%mmm^'Z-^ t i^ui^^o 

S#:10A1 (Ommm . Wt>. — >->— hl8a, 

1 8 j (D^^miz^ii>&mymMm^i$^3 o^j^^lt43#. -t^ 
^'yi^ri^u->fss#:i oAi ^EEmynmm^i^3ot^mmiz 

mjjZ-r ^ ZL t htfi-miznt:>rL^ . l^l^^figi::^;toTH, -fe^^-:/ 

^^^)->mmi^i oAi iis.mx n.mm=FW 3 0 (d ^x (r>m^m 

\Z^ V X m.^ ^ n ^ O \Z \^ X ^ ^ < . —y5(Dn.m3 e >y 

< m (D m ^m. t ±: ^ ^ V i7 tf ^) - > mm w 1 oai ii&iwiBt^fiic 
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EEM y mmm 3 i 3 4 (ommi^ ^ ± ^ ^ y ^ o — >mmi^ i o 

6. pJKigBl 1. 1 2, EEM X nmm 3 1~34. H^gPl 3«ti& 
Z>'/SfcJd:i±m/m^S3 l~3 4{C^d6m®3 6$:J^figLT;fe< 

u < tiiM^i^izpimMhti^^^iz. X ^ u - > En s'j ck o j^m 
y nmmT w 3 Qoy^mfiimx$>^m,w.3 s. 3 e, j£m. x nm m 

3 1~3 4^?^^L, |5)Bttc^fife-r-5;i<h;{?^"^tfe>n-5>. 

*4 t3 ct o T ill: ^ ^ ^ n <g> 7:>« . - ^ t:: « . 5 0 0 r e> 1 5 0 0 t: 

T^O.JEm/S^eS 1~3 4 1Z^LTJ1,»^L.<«1 0 0 ot: 
~1400rT'fe^o CCO^^, i£m/«s®3i~34omefe^ 

$ii^a|-r^rcis6HJi, BEm/HMSS 1~3 4©*J^(DM^M<7)#^E 
T{Cj^i^t-'5^<»:*^'fFSbVio ts.^ . EEm/'«MS3 1~3 4«h-fe 
^5>;/;^y>J->«S#l OAl <&|WIffi?*^fiK-r'5Jl'&{Zti, j^#CO 

0A2 ^ tz \t -fy ^ y ^ ^) — > m M 

^ cfc , 

H«/'B3I^^#:3 0$-, 0A2 ±{3ifti^J^ 
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BEM, / n.m.m ^ ^ z 0 m jiz ^ n Tz ^ y m m w 1 oa2 
fn ^ (D u &. ^ m ^ nx . ^ \z ^ ^ e. m . y mm ^ ^ x i otc 

A2^, 01 SfC^r^iHr^Cl. C2. CZ iZ^H^^X^mT^^lhlZ 
ctt), ■fe^^«viJ7^^<!t:i 0A2 CO#jgB<h5fel^gf5;0^'^^$n^<. Z 
(DmmiZ J: -D X . Iill4{3^-rj:^{::, ±^^y^Mi^lOatf£ 

mm.m^ 1 o h t)^ — '^it^ tirz.Ki^^zMi^-r ^m^m i s b. 

1 6 h t:^ -r 1 5. 1 6^W"r^J[£m/'mMT'/^-1'X 1 0 

?^ fijc $ n -5 . 

-fe^a^y^^a^i 0A2 t f£n X mmm ^ 3 o o wwr <d ^ 
^ > ^it. mmm c \ , c 2 izYv^ ^ X mm V fzmizmmw^ c z izm -::> 
T«j^UTt>«fc<, mmm c 3 izB -o X mm Lfzmizwm^^ c I, c 

t> . 011 A JE m / m M ^ /N* -< X (7) ± S ^ ^ (c ^2? T ^ ^ 1^ tc ^ 
^^^5t;&^tl43(.iT«, 0A2 f)^ ib ^ ^ U 

u^t:mmT^Lm^\z, ■\i^s.y^mwi o a tmmynmm^ 

1 0 b;<>^— #(^, SVW3^l6]-rsig^®l 5 b. 1 6 b^WTSB? 

5. 1 e^^^-raEEm/mMT^/NWx i o^^t-sct^^-i?^ 
^fzib. mmj:m(Dmmit^m^:itt^x^^t^iz. lEm/m^ 

m \^ J: myj \^ iz ^ n n m ^ mm m V Tz m iz m L X . m 
-j:mxmnymm^/'<-<x i o^^r^mmoT^m^izwiziff^ 



>OCID: <W0 ^0197296A1J_> 



wo 01/97296 



21 



PCT/JPOl/04804 



(D m W(. lJU H <D i)^ , YAGI/-+i-\ X^^xTU — -tf^tDU — -tfjpx 

1 0A2 (7)^omLtc:«, iin^ojiDi;^^^m^;^L-&tD-e-TJtiDXT 
-Sditz;:!:^. m . mi 3 izmT C ] , C 2 it . u ^ — 

1 3. mi^u 1 5. 1 & (D^m(Dm^) ^ -( -> > ^iun tr ^ :i 
m y mmm ^ 1 o h ^^^i ^ izmmi^x . ^mih^mmi^xE.ny'm 

S^l 0 aSr^^-r-S^^gBl 5. 1 6:feJ:tXH^gPl 3 <D $t n 
<b L T « , B'J 14 W T -5 PS 0 13 *5 T «^ ® ^ $ n fj: , -fe ^ ^ 

u/i^iJ^u— >->- hmmm^mmx^^'t'^^ y ^ ^ m i-^ ^ z. t 

iff S L , ^ 6^ fC « , ^ ^ {b n T . ^ ^ it zy u ' 7 

^ « i; 66 i -r >^ ;u n - 7 , t ;u ^ :h . -> t . ^ jsi ^ , s 

m m -f)^ M j^. \z X . V -T . ^ iz^-^it-y )m 

* b o 

n/ m.m.m^ \ o h (Dn^\z ^ v) mwi-t ^w^i,^ x ^ .-oiWiU i i. 
1 ^ ^ -r ^ m ^ (D ^ M X -D X . mm\z^im-^ ntz 

JEM y mi^m I O bcD^^^^IS^Bft^iii: L T *! t T , 5l # 
g|5l5. 16tC-fS^r-5afig^^-r'5.tJ£oT.nJ»jgBll, 12 

•14. mi¥i^^mmLxm^m^r^:zt^^x^^o 
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m 3 5 , 3 6 om^it. 0. l/im~50Mm. J£m X M 3 1 
^3 4 (Om^ it. 3 0 0 /xm<h-r-S>C«h;&^'^^Ll^o 

1 3 U(D ^ a ^ X ^ iff il {3 ffl Li -5 <h # . >^ ;p 

y h ^) o . mit-iy^jiizOi:.. ^ -fb -fe 'J A , ^ {b ;^ ;u 

oYb^#i€r^*p, ^^^it^ziiiz^o. ^tzit. immcDit-^^ 

mit^ y ^ )l }d 17 A (D \Z $> -o X it . l~3 0^;i/%. iif^L< 
it 1 . 5~iot;u%. m<b-tU':>A<D^'&t;^^oTfd:, 6~5 0 

^r^U?^. W ^ L < it 8 2 0 =E )V% . M it t) Jl^ :y ^ if^ ^ . 

-> ^ A (D m iZ $) ■=> X it . 5~4 0^:;U%. $f^L<(S5~2 0^ 

;U%^T^o ^(DtfTfc. ^t^S^^b-ru/K'J-^A^&^^^bWchUT 

fflLi^C:<»:;6^$f^L<, ^ (D m ^ iZ it . 1. 5-'10t;U%. $.6 

T, 7;u5:^. ->u;^, m^^mmiti^m^o. 0 5~20wt% 
f$.^m 1 1.x . mm ^ m iz J: ^ m 0!Sc. — it ^ m m -r ^ m it . t 
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-7^:^ ->T, m^^m^<t<^m^m^a!^ t vxmiiar ^ :i t 

x;m-y©^i^^S^a^g$:0. O 5~1 um^i-r^zii^^m^ 

V o ^fz . ±'^(D ^ o iZ . pJiljgUl 1, 1 2tCOliT«, WlM^ 

$f^L<«. m m iz m - (D u n ^ m X m ^ ;i t 
■t h (Dx- . mmm\zW:^&mymm7'j'<-( X 1 0 Aiz^i^x\t. m 

W 1 0 a^^^r-SH^gpi 3t::*5ttS^pJttjgBl i. i 2 m <D U 
^{3, It: 15a, 16alZM\^-r^X^J'yh^(DmmiSa, 1 
3 h fj^nir-f nx (^^X . 7. 0 h ^(D^mm 1 5 a , 1 6 a i: X U 

h ^(D^mm 1 3 a . 1 3 b ^ ii ^5 . mmm<DWii^u 1 9 

a. 19b*^^5feJ«;^nTI.>-5t)(;0Tab'5. 

6a€^LT^^#gPl5. 16f3^lS]-r^#pJ»jgPll. 12© 

m ^ AW 7. 1 0 AlZ^l^^X it. # pj K gjJ 1 1 , 1 2 fC e> O 

Mggi 4{cm4'T^^&:^«, #14gB**i 9 a. 1 9 h iz^ 0 

^^Rjggll, 12(Dim^#*|6]±$i±TVi'&o 

mi 6 j:zsm 1 7 It. :$:^BM{zm^m2(D mm y mm'r j-< -x 7. 

2 0^^LTI.i^o ^I^EEm/'mM7^;WX2 0«. S^2 0a<h 
-*f©EEm/m^^-?20b*^^7ki9, ^fz. Mi^ 2 0 ait. lt(r 

mmy" 7. 2 0 lz^\.^x .mi^ 2 0 a«.^:&-^©pj»,g|52 1. 
2 2<i:. j^oTft,g|52 1. 2 2 ^ ^ <D - ^ m iZ X M l,^ IZ m M ^ ^ m 
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2 3 t , ^SiW}^ 2 1 , 2 2<om^^m\zm^^2 4^i^\-\^x 
0 ^miisi-t ^^n./ nmm=^ I ob<i:i^i;fcoT*-5. 
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zs. #^#952 5, 2 6 <D iHmm ^^^a,H com^ m 2 s b, 2 e b 
^m-r^^(Dx$>^. LA^LT. ^^BM\zj^^m2<DE.mym?i7' 

n-i 7s 2 0 ^M^T§a#:2 0 a«, TIBt'^-r2^^B^{C#:5^2 

■^%^n\z%^'m 2 (Dmn./ n.^'f 7 2 o^*gfiK-r-5s^2 0 

^18{C^-rS#:J!^1S2 0A^ffll.iTff^^^n-5>. 

{3fl-fe#iipxLTfl^fijc$nTii§t>c7)-c.|p|igjc5^-r^2.s&^^Ei. 

E 2. E3{3?^-:3T*frft^fJPX$n^o»^m^2 0A«, ;iCD^fTtt 
tfiJDX^CckD. pJ»)^2l. 22. @^SB2 3, il^g|J2 4*5ctUf 
Sl#a52 5, 26 7:)^b7^£S SI* 2 0atCff^^$n-5. ^^«#:2 0 
43 T « , ^ oj ») SB 2 1 . 2 2 <J: ^ ^ # 2 5 , 2 6 TbT tC. 7. U 
^;/M:*c<D^PB^2 5a. 2 6aj5^1^^^n^o ^ <D ^ ^ \Z^ ^Vf li^ZL 
LTf^fi£$n^*#:2 0 a *5.tt ^ # bJ lij 2 1 . 2 2 © ^ ^ij ® {c, 

/\W X 2 0 7^^^ /5t ^ tl ^ „ 

mi OflEm/tt^T^/NW:^ 1 Oi3j::Dfm20DEEm/mS^AWX 
2 O^r^fiJc-r-SJEtt/mM^^l 0 a. 2 0 atc:«, '^^^ik^<D}S. 

0A7i>^'jigffl$n^. fEmymmm'f' 3 o Ait. EEmymmma)^ 4 m 
mit<Dh(Dx$>K). &m y mmm 3 1 , 32. 33. 3 4 t . z.n 
^<Dmmmymmmmizit&i^nm-r^mi,m2mm3 5, 3 e 
t . —M(D^^3 7. 3 stcT^^^nxi^So mm&mymmm 
^3 0A«, mi 3\z^-r&mymMmi^i^3o^mmLxwiii^ 
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j£m± y ^ ^ m i=> n ^ t)^ . mm^. ^ s. ^ ^ . ^mn-t ^ ^ y 
/ mmT" /\ - \^ ^ ^ \^ ^ -1 -zf (p mm.^ -J ¥ ^m.^isbm' 

^ > X > . =1 A' S - ^ , ^ ^ > ^ /\* U '^7 A . 5^ 

ffiii/«^^3 i~3 4 ^ m j^-r ^ Tz (D M m \z it . m:M(Di^im 

t 1.x it. ^ > ^ > . t! }l' ^ A. XhD>5^':7A, ^:'J:/5='>. 
^ > ^ > , /t>J'i7A. ffi^. y T > > . -fe 

->«^A, :^K5'^A, i^DA, y>^^>. y h 

Ur:7A.^>:$7;|/, iJ^-^A, t'XTX.XX^c^^'fbi^, 

^ o i^cC is . -> 'J :^ <D 7> b B Ixf *4 <^ m ^IP jg -5 ^ € 
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A, P>?«^^, T^X, iS7>^Jl/, :§7>i5^X5=->. < ^} -J ^ K . 

/E«/ms^^3 oAtt.ffim/'msss 1-3 4<h#ii@3 5. 

^ Z t.t>^^-^\^\-^ . Z. (ry%^\Z\-t . 3 5, 3 6<hLTJi. 

/\° ^ A . ^ « ^ n b C7) ^ ^ ® Bill ^ Jg 5^ /i^ 8) /j: -5 © , 
^^*JiN-<t/Em/'m^^3 1~3 4(7)?^^;|vr^ fill (D -fe ^ ^ 

C(!:*^$f^bl.io«^3 5. 3 6c^;p^«. m«/'liM^T3 0(D 

{I # ^ -r s s t^j: z. t. fi^ ^ . m n^-^mm^x ^ ^ z. 
nxi^fi^^fi^m.mt,^mtim\^^mm'^iifi:^ti^\z\,t.. mm. 3 5. 

^ z. t -fy^ ttf ^ I. . 

xio. 2 0 (^jEm/mii^^ 1 0 b . 2 0 b i b T^ffl r s «^ 

4 0 Mm~l 8 0 //m<7)|gffl*i$f*Ltio m ^ f)^ 4 0 //niTfe 
#1 T ^ -5 ^ ^ « , & 5^ tl L S < , S re . J¥ ^ ;i>t 1 8 0 M 

m ^ ^ ^ ^ ^ « , /N' -< O /JN M {b ffl HI T^t -5 . S 7t . JE ^ 
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X /NW X O ^ » {-^ $r ^ {b T # f iJ 7&t ^ ;?> . 

ffim/m^i^^s 0A«, mmm 3 i~3 4tm@3 5. 

ffi«/'mMS^3 0A«. ^ ^ mi^iz]tmLi:m< xmm-^^ 
is.i^rzib. mwLoymwrMm^mKn^-^^xmmx'izmizimjLmm 

T # ^ o 

T ^ D . ^ :^c. ^ ffi m d5 /jx $ 4?) ?^ n o # « « *t iJ.- T^c < T n ^ 
i^^uBiio {BL, mmm^ 3 0 Ait. ■^'p^yC'un^^ 

m^^$>^o mm:^^^miii^nrcf£mxmmmi^iz^i^Tit. us^ 
^xm^^r^ Ltzm. i^m.^ > 1 0 ot:~i 0 0 0 x:xmnD:m'r ^ 

CttCckO, ± ^ ^ ^y n (DWLmU m.lliz X K) AjX ^ Tic ^ t 

mm<^ ^^±izj^^-r ^ J: o izT ^ :i tti^iff^vif^o 

mmx m.mmi^ 3 0 . ^mmmmizm^ mnynm^ 7. 
10. 2o^flij7JcT^ffim/m^^^iob. 2 0 h ii \^ X m m-r 
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10 no. 5-2 0.fi^^L<til-l5. $e>{3$f^L<«l — 1 
OTa&^o'5I»igB(Dj¥;5».L10<hwr»iS|5(Di^$Lll L10<L11 

^ i)^ iZ i)^^^ ^^-^ M2 t it . M2> (LIO) X 2 X' $> ^ . 

(mmm 2) : :^mmmxit. *^b^{c-0^-5^ 1 (Z)iEm^«Ma'/\' 
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